4-(4-Hydroxy-3-methoxyphenyl)-2-butanone modulates redox signal in gamma-irradiation-induced nephrotoxicity in rats.
Cellular exposure to ionising radiation leads to oxidative stress events, which refer to elevated intracellular levels of reactive oxygen species (ROS). The elevated levels of ROS significantly contributed to γ-radiation (IR) induced cytotoxicity. In an attempt to minimise these cytotoxic effects, antioxidant compounds have been identified to counteract radiation- associated toxicities. We mainly aimed to study the protective effect of 4-(4-hydroxy-3-methoxyphenyl)-2-butanone (HMB) on IR-induced nephrotoxicity, whereas it was previously shown to have anti-inflammatory effects in different inflammation models. Animals were treated orally with HMB (25 mg/kg b.wt daily) then performed by whole-body gamma-irradiation of animals with 6 Gy; a single dose applied on the 15th day and animals were sacrificed at the end of the 23rd day. It was found that IR exposure significantly induced renal oxidative injury that accompanied by inflammatory disturbance. Also, NADPH oxidase and iNOS gene expressions were significantly up-regulated, while the mitochondrial enzymes (complex I & II) were significantly down-regulated in IR exposed animals. Additionally, Western immunoblotting analysis of signalling growth factor protein; p38 MAPK was significantly overexpressed. Interestingly, HMB treatment showed statistically significant amelioration in parameters with an improved histological structure upon the IR-induced nephrotoxicity. It can be concluded that modulation of NADPH-oxidase, iNOS and mitochondrial enzymes by HMB might be responsible for the amendment of the antioxidant status and impairment of p38 MAPK signal, thus attenuate the nephrotoxicity induced post IR exposure.